Introduction and preliminaries {#Sec1}
==============================

The best proximity point problems and best proximity point theorems are basic part of nonlinear analysis and applications. In the recent years, many authors are studying the best proximity point problems. a lot of the best proximity point theorems and relatively results have been obtained in the metric spaces or normed spaces (see Fan [@CR11]; Reich [@CR23]; Prolla [@CR22]; Sehgal and Singh [@CR26], [@CR27]; Vetrivel et al. [@CR34]; Basha [@CR7], [@CR5], [@CR6]; Kirk et al. [@CR17]; Veeramani et al. [@CR33]; Eldred and Veeramani [@CR10]; Gabeleh [@CR12], [@CR13], [@CR14]; Sankar Raj [@CR25]; Abkar and Gabeleh [@CR1], [@CR2]; Kosuru and Veeramani [@CR19]; Lovaglia [@CR20]; Opial [@CR21]; Al-Thagafi and Shahzad [@CR4]; Zhang et al. [@CR35]; Chen et al. [@CR8]; Hussain and Hezarjaribi [@CR15]; Shayanpour et al. [@CR28]; Yongfu and Yao [@CR31]; AlNemer et al. [@CR3]; Samet [@CR24]; Yongfu et al. [@CR29]; Kiran et al. [@CR16]; Binayak [@CR9]; Kong et al. [@CR18]; Yongfu and Zhang [@CR32]; Sun et al. [@CR30]).
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                \begin{document}$$Tx = x$$\end{document}$ with the least possible error. Such a solution is known as a best proximity point of the mapping *T*. A point $\documentclass[12pt]{minimal}
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                \begin{document}$$\begin{aligned} d(x, Tx) = dist(A,B) = \inf \{ d(x, y) : x \in A, y \in B\}. \end{aligned}$$\end{document}$$It is easy to see that if $\documentclass[12pt]{minimal}
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                \begin{document}$$A \cap B \ne \emptyset $$\end{document}$ , the best proximity point just is the fixed point of *T*. We can find an early classical work in Fan ([@CR11]), and afterward, there have been many interesting results such as in Reich ([@CR23]), Prolla ([@CR22]), Sehgal and Singh ([@CR26], [@CR27]), Vetrivel et al. ([@CR34]), Basha ([@CR7], [@CR5], [@CR6]), Kirk et al. ([@CR17]), Veeramani et al. ([@CR33]) and Eldred and Veeramani ([@CR10]), and many others ( for example Gabeleh [@CR12], [@CR13], [@CR14]; Sankar Raj [@CR25]; Abkar and Gabeleh [@CR1], [@CR2]; Kosuru and Veeramani [@CR19]; Lovaglia [@CR20]; Opial [@CR21]; Al-Thagafi and Shahzad [@CR4]; Zhang et al. [@CR35]; Chen et al. [@CR8]; Hussain and Hezarjaribi [@CR15]; Shayanpour et al. [@CR28]; Yongfu and Yao [@CR31]; AlNemer et al. [@CR3]; Samet [@CR24]; Yongfu et al. [@CR29]; Kiran et al. [@CR16]; Binayak [@CR9]; Kong et al. [@CR18]; Yongfu and Zhang [@CR32]; Sun et al. [@CR30]).

Recently, Gabeleh introduced a new notion which is called the proximal nonexpansive mapping in Gabeleh ([@CR12]).

**Definition 1** {#FPar1}
----------------

(Gabeleh [@CR12]) Let (*A*, *B*) be a pair of nonempty subsets of a metric space (*X*, *d*). A mapping $\documentclass[12pt]{minimal}
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                \begin{document}$$x_1,x_2, u_1,u_2\in A$$\end{document}$.

**Definition 2** {#FPar2}
----------------

(Basha [@CR5]) Let (*A*, *B*) be a pair of nonempty subsets of a metric space (*X*, *d*). A mapping $\documentclass[12pt]{minimal}
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**Definition 3** {#FPar3}
----------------

(Kosuru and Veeramani [@CR19]) Let (*A*, *B*) be a pair of nonempty subsets of a metric space (*X*, *d*). The pair (*A*, *B*) is said to be a semi-sharp proximinal pair if for each $\documentclass[12pt]{minimal}
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The following notions are presented in Chen et al. ([@CR8]).

**Definition 4** {#FPar4}
----------------

(Chen et al. [@CR8]) A nonempty subset *A* of a linear space *X* is called a *p*-starshaped set if there exists a point $\documentclass[12pt]{minimal}
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                \begin{document}$$\alpha \in [0, 1]$$\end{document}$, and *p* is called the center of *A*.

Let *A*, *B* be two nonempty subsets of a metric space (*X*, *d*). We denote by $\documentclass[12pt]{minimal}
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*Remark 5* {#FPar5}
----------

(Chen et al. [@CR8]) It is easy to see that in a normed space $\documentclass[12pt]{minimal}
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The purpose of this paper is to the best proximity point theorems for the proximal nonexpansive mapping on a starshaped sets by using a clever and simple method. The results improve and extend the recent results of Chen et al. ([@CR8]). It should be noted that, the complex method is used by Jianren Chen et al. can be replaced by the clever and simple method presented in this paper.

A clever and simple method of proof {#Sec2}
===================================

In Chen et al. ([@CR8]), authors proved the following conclusion, which plays an important role in the proof of their main results. However, the method used in the proof is relatively complicated. In this section, we will give a clever and simple method of proof.

**Conclusion 1** {#FPar6}
----------------
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The following conclusion is a main result of Jianren Chen et al. The method used in the proof is also complicated. In this section, we also give a very simple method of proof.

**Conclusion 2** {#FPar8}
----------------
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Further generalized results {#Sec3}
===========================

By using the same method as in the Conclusion [2](#FPar8){ref-type="sec"}, we can get the following further generalized results without assume the (*A*, *B*) is a semi-sharp proximinal pair, and the *A* is compact.
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-------------
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**Theorem 2** {#FPar12}
-------------
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**Theorem 3** {#FPar14}
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By using the well-known Schauder fixed point theorem, we can improve the result of (Theorem 4.1, Chen et al. [@CR8]) to the following generalized result.

**Theorem 5** {#FPar17}
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